, it is recommended that future research into Hispanic pediatric cancer risk investigate these risk factors.
large toll in terms of productive years of life lost (3) . In the increasingly multiethnic society in the United States the characterization of the distribution of childhood cancer among population subgroups is of great interest. This knowledge is essential for determining risk factors, forming etiologic hypotheses, and developing effective targeted cancer prevention and control strategies for pediatric age groups.
Numerous studies in the United States have shown that cancer rates for Hispanic adults are generally lower than those for non-Hispanic white adults (4) (5) (6) (7) (8) (9) (10) (11) . Findings from studies regarding pediatric cancer risk among Hispanics in the United States have been varied, depending on the tumor types studied, the study population's location (by state), and the age groups studied (12) (13) (14) (15) . Interpretation and comparison of these reports may be challenging due to important differences in the study time period and duration, sample size, definitions of tumor types, and patient factors (including race and national origin), as well as statistical analysis techniques.
In the 2000 census, of the more than 281 million residents of the United States (excluding Puerto Rico), about 32 million (12%) identified themselves as Hispanic (16) . This figure includes an estimate of nearly 7 million undocumented residents (foreign-born persons who reside in the United States without lawful permission) from Mexico and the rest of Latin America. Approximately 16 million of the Hispanic residents in the United States were foreign-born. The 3.8 million residents of the island of Puerto Rico, 98% of whom self-identify as Hispanic, are not included in these population estimates.
Nearly one in three Hispanic children (ages <15 years) in the United States resides in either the state of California (in the western part of the United States) or the state of Florida (in the southeastern part of the United States) (17). In California, 44% of the population less than 18 years of age is Hispanic, while for Florida, the figure is nearly 20%. In California, over 70% of Hispanic children are of Mexican origin; in Florida, children of Cuban origin comprise nearly a third of the state's Hispanic children (with additional large pediatric populations of Puerto Rican, Central American, and South American ancestry) (18) . Most Hispanic children in both California and Florida were born in the United States. Prior cancer epidemiological studies of adult Hispanics of varying national origin living in the United States suggest that the term "Hispanics" encompasses several epidemiologically diverse and possibly unrelated groups of people. Therefore, a study of cancer in the Hispanic pediatric population in these two states would capture a very large sample, as well as represent the diversity within the Hispanic population in the United States.
We therefore decided to directly compare the cancer incidence among Hispanic children and non-Hispanic children in California and Florida, two of the states with the largest Hispanic populations, using combined public use data sets from the two states' respective cancer registries, and using a common time period as well as standard definitions for all study variables, including race/ethnicity and cancer type. We present the results of the analysis of nearly 13 000 incident pediatric cancer cases over the most recent 11-year period for which comparable data were available from the two states' cancer registries.
MATERIALS AND METHODS
The California Cancer Registry (CCR) and the Florida Cancer Data System (FCDS) are statewide, populationbased incidence cancer registries. Both registries are members of the North American Association of Centralized Cancer Registries (NAACCR). NAACCR members use standard case definitions, coding practices, and medical terminology, and they must also meet stringent quality assurance standards. The registries of both California and Florida have received the "Gold" recognition certificate, the highest certification available from NAACCR. The California and Florida registries use comparable data quality procedures, including multiple edit checks, verification, and validation procedures, before data are entered into the respective databases. The CCR collects nearly 1 100 incident cases of cancer in children less than 15 years of age each year, and the FCDS collects more than 400 incident cancer cases in children less than 15 years of age annually.
This study examined all cases of cancer occurring in persons < 15 years of age that were extracted from the FCDS and CCR public use data sets for the years 1988 through 1998. Since both the FCDS and the CCR have been independently estimated to capture greater than 95% of all incident cancer cases in their respective states (19) , this study was considered to be population-based rather than samplebased.
Race/ethnicity was coded using the more restrictive CCR categorical definition, which assigns cases to one of several mutually exclusive categories: white (non-Hispanic), Hispanic, or one of several other race designations. Previous reports indicate that Hispanics of race other than white constitute about 1.4% of the California pediatric Hispanic population (14) . The FCDS assigns race as a category, and Hispanic origin in a separate data field. Therefore, any FCDS case identified as of Hispanic origin was defined as "Hispanic" (regardless of race), and all cases defined as white but not of Hispanic origin were defined as "white non-Hispanic." Fewer than 4% of FCDS cases of Hispanic origin are categorized as race other than white (15) . All Hispanic cancer cases, regardless of race, were included in our analysis. All cases with race/ethnic categories other than white non-Hispanic or Hispanic, including cases with missing or uncoded race/ethnicity (who made up < 1%), were excluded from further analysis. Age at diagnosis was analyzed categorically, with cases assigned to one of three age strata: 0-4 years, 5-9 years, or 10-14 years of age. In summary, we included in our data analysis all incident cancer cases from both states' cancer registries that were diagnosed in children < 15 years of age and for whom race/ethnicity was coded as either Hispanic or nonHispanic white.
All age-specific incidence rates (including for subpopulations by age, gender, race/ethnicity, and state) were calculated using population denominators from the National Center for Health Statistics of the United States Centers for Disease Control and Prevention, in the city of Atlanta, Georgia. Then, age-standardized incidence rates (ASIRs), standardized to the world standard million population, were calculated for all cancers combined, as well as for the major diagnostic groups of the International Classification of Childhood Cancer (ICCC) and for selected subgroups with substantial numbers of incident cases (20) .
The standard errors for the ASIRs were calculated, and the rates for the Hispanic group were then compared to the rates for the white non-Hispanic group, and expressed as standardized incidence ratios (SIRs) with 95% confidence intervals (CIs). The CIs were constructed based on the logarithmic transformation of the standard error after the method of Breslow and Day (21) 
RESULTS
From the cases extracted from the two state databases, 9 667 cases of cancer from the CCR and 3 285 cancer cases from the FCDS met our study criteria for further analysis, for a combined total of 12 952 incident cancers in children < 15 years of age. Table 1 shows the counts of incident cancer cases and ASIRs by ICCC major diagnostic groups and for selected diagnostic subgroups for Hispanic children and non-Hispanic white children < 15 years of age from 1988 through 1998, as well as the SIRs for Hispanic children, with non-Hispanic whites as the reference group. Table 2 shows the ASIRs for Hispanic children and for non-Hispanic white children < 15 years of age stratified by gender for the same time period. Table 3 shows the age-standardized incidence rates for Hispanic children and for nonHispanic white children < 15 years of age stratified by the two states, California and Florida, from which the study cases were obtained.
All cancers combined
The ASIR for all cancers combined did not differ significantly between Hispanic children and non-Hispanic white children, with rates of 152.7 and 149.5 cases per 10 6 person-years (PYs), respectively, and an SIR of 1.02 (95% CI: 0.99, 1.05) ( Table 1) . The ASIR for all cancers combined was higher for Hispanic males as compared to Hispanic females (ASIR of 163 cases per 10 6 PYs vs. 142 cases per 10 6 PYs), as well as for non-Hispanic white males as compared to non-Hispanic white females (ASIR of 159.8 cases per 10 6 PYs vs. 138.6 cases per 10 6 PYs) ( Table 2) . Florida Hispanics had a much higher ASIR for all cancers combined compared to their non-Hispanic white counterparts (ASIR of 171.9 cases per 10 6 PYs vs. 142.5 cases per 10 6 PYs), but this was not true for California Hispanic children (Table 3) .
Leukemia
The ASIR for leukemia was significantly higher for Hispanics (61.5 cases per 10 6 PYs) compared to that for nonHispanic whites (48.8 cases per 10 6 PYs), with an SIR of 1.26. The findings were similar for the lymphoid leukemia subgroup, but there was no significant difference in rates for acute nonlymphocytic leukemia between the two race/ ethnic groups. A similar relationship was found for Hispanic children when analyzed by gender, although the ASIR was about 25% higher for Hispanic male children compared to Hispanic female children. The leukemia rates in the two state populations were similar.
Lymphoma and reticuloendothelial neoplasms
There was no significant difference overall between Hispanic children and non-Hispanic white children (both states combined) in the incidences of lymphomas and reticuloendothelial neoplasms (SIR = 1.04, Table 1 ). The same was true when analyzed by race/ethnicity and gender (both states combined), although male children from both race/ethnic groups had ASIRs that were more than twice those for female children (Table 2) . However, when analyzed by state, Hispanic children in Florida had a 50% higher lymphoma incidence (ASIR = 20.8 cases per 10 6 PYs) compared to California Hispanics (ASIR = 13.5 cases per 10 6 PYs) ( Table 3) . The higher incidence rates of Hodgkin's lymphoma in males accounted for most of the gender difference among Hispanics, while higher rates of non-Hodgkin's and Burkitt's lymphoma in males accounted for most of the gender difference among nonHispanic white children. Higher incidence rates of non-Hodgkin's and Burkitt's lymphoma in Florida's Hispanic children accounted for most of the interstate difference noted above.
Central nervous system tumors
Hispanic children had a much lower rate for the central nervous system (CNS) tumor group (23.6 cases per 10 6 PYs) compared to non-Hispanic whites (32.6 cases per 10 6 PYs), with an SIR of 0.72. Most of this difference is explained by an incidence rate for astrocytoma in non-Hispanic white children nearly twice that of Hispanics. There were no significant gender differences in CNS tumor group or astrocytoma subgroup incidence rates among Hispanic children. Essentially all of the lower incidence of CNS tumors for Hispanics was explained by the California cases, with no significant difference in CNS tumor incidence found in Florida between Hispanic children and nonHispanic white children.
Sympathetic nervous system tumors
More than 96% of the sympathetic nervous system tumors were neuroblastomas or ganglioneuroblastomas. Hispanic children had a lower incidence of these tumors (0.76) compared to non-Hispanic whites. Hispanic male children had higher incidence rates compared to female children. Florida Hispanic children had a nearly 50% higher incidence of sympathetic nervous system tumors than did California Hispanics. Incidence rates for these tumors for both race/ethnic groups in Florida were essentially the same. 
Retinoblastoma, renal, and hepatic tumors
Hispanic children had a higher incidence rate of retinoblastoma (SIR = 1.27), but no significant differences in the incidence of renal tumors (98% of which were Wilms' tumors) or hepatic tumors were found compared to nonHispanic whites. There were no overall gender differences in the incidence of either retinoblastoma or hepatic tumors among Hispanic children, but Hispanic female children had a onethird higher incidence of renal tumors than did male Hispanics.
Hispanic children in California and those in Florida had similar incidence rates for retinoblastoma, while Florida Hispanics had a 20% higher incidence of renal tumors. There was a striking difference between California and Florida Hispanic children with respect to hepatic tumors, with California Hispanics having an incidence rate nearly five times that of Florida Hispanic children (ASIR of 2.3 cases per 10 6 PYs vs. ASIR of 0.5 cases per 10 6 PYs, respectively).
Malignant bone tumors
There was no overall significant difference in the incidence rates of malignant bone tumors between Hispanic children and non-Hispanic white children, although osteosarcoma incidence was significantly higher among Hispanic children, with the reverse being true for Ewing's sarcoma. The higher incidence rate for osteosarcoma in Hispanic children was almost entirely due to the higher incidence among Hispanic female children. The incidence of malignant bone tumors was nearly twice as high for Florida Hispanics as for California Hispanics, with most of the difference due to higher osteosarcoma incidence in Hispanic children in Florida.
Soft tissue sarcomas, germ cell tumors, and carcinomas
The overall incidence of soft tissue sarcomas was similar for Hispanic children and for non-Hispanic white children; this was also true for the rhabdomyosarcoma subgroup. The results were similar for Hispanic children, both in terms of gender and for the two states. Germ cell and similar tumors had a 60% higher incidence among Hispanic children (distributed similarly by gender) as compared to non-Hispanic whites for the study cases combined, as well as for each of the state subpopulations. Incidence rates of carcinomas and other epithelial tumors were significantly lower for Hispanic children, particularly males, compared to non-Hispanic white children. This same relationship was found for both state Hispanic subpopulations.
DISCUSSION
Hispanics have become the largest racial/ethnic subpopulation in the United States. The Hispanic populations of the two study states, California and Florida, represented nearly 40% of the estimated 35 million Hispanics residing in the United States in 2000 (22) . By national origin, the United States Hispanic population is distributed approximately as follows: Mexican, 66%; Puerto Rican (living outside of Puerto Rico), 9%; Cuban, 4%; Central/South American, 15%; other Hispanic, 6%. When considered together, the Hispanic populations of California and Florida have a similar national origin distribution to that of the United States: Mexican, 60%; Puerto Rican, 4%; Cuban, 6%; Central/ South American, 22%; and other Hispanic, 8%.
Compared to the national distribution, the Hispanics from the two study states slightly overrepresent persons of Cuban origin and slightly underrepresent Puerto Rican and Central/South American subgroups. Hispanics in the United States are more likely to live in metropolitan areas than are nonHispanic whites, with Puerto Ricans (outside of Puerto Rico) more likely to live in central city areas, and CubanAmericans more likely to live in metropolitan areas beyond the central city.
About 10% of Mexican-Americans live in non-metropolitan areas, while for the other national origin subpopulations the figure is less than 5% (23) .
In our study the overall cancer incidence rate among Hispanic children (153 cases per 10 6 PYs) did not differ significantly from that of non-Hispanic white children (150 cases per 10 6 PYs). This finding is in contrast to recent reports on cancer incidence among adult Hispanics, which have shown an overall cancer incidence that was 20% lower for Hispanic men and 35% lower for Hispanic women as compared to their non-Hispanic white counterparts (10, 11) .
In our study, leukemia, particularly lymphoid leukemia, was more common among Hispanic children than it was among non-Hispanic white children; this was true for Hispanics of both genders and from both states. This finding is consistent with other reports for Hispanic children compared to non-Hispanic white children in the United States (12, 13, 15) . Also, the actual incidence of leukemia in Hispanic children in our study is similar to that reported for Costa Rica, which had the highest incidence of childhood leukemia in a study that had data from more than 50 countries around the world (24).
The higher incidence of Hodgkin's lymphoma among Hispanic children is consistent with previously reported results from Costa Rica and Mexico (25) (26) (27) . Although the incidence of non-Hodgkin's lymphoma was not statistically different between Hispanic children and non-Hispanic white children for all our study cases combined, there was a striking difference between Hispanic children in California and those in Florida. The incidence of 9 cases per 10 6 PYs for Florida Hispanic children was twice that of California. Cuba has some of the highest reported rates of nonHodgkin's lymphoma in the world, with somewhat elevated rates also reported for Costa Rica and Spain (24, 25) . Reports from the states of New Mexico and Texas (both located in the southwestern United States, and with a majority of the Hispanics in them being of Mexican origin) do not show this difference (12, 13) . Instead, New Mexico and Texas have rates that are very similar to the ones for California's Hispanic children. Therefore, it may be the difference in the distribution of national origins among Hispanics from Florida (primarily from Cuba and Central America) that accounts for this difference in pediatric nonHodgkin's lymphoma incidence rates.
Compared to non-Hispanic whites, the Hispanic children in our study had a lower incidence of central nervous system tumors, particularly astrocytomas. By a similar magnitude, the incidence rate for sympathetic nervous system tumors was also lower among Hispanic children than among nonHispanic whites. Both of these results are consistent with other reports on cancer among Hispanic children (12, 13, 24, 28) . Once again in our study there was a marked interstate difference, with Florida's Hispanic children having higher incidence rates for both CNS tumors (+ 31%) and sympathetic nervous system tumors (+ 46%) compared to California's Hispanic children. Whether these differences are due to different national origin distributions, environmental differences, or other exposure differences between the two states cannot be determined from this study, but it is an interesting potential area for further research.
Compared to their non-Hispanic white counterparts, the Hispanic children in our study had higher incidence rates for retinoblastoma tumors (+ 27%) and for germ cell tumors (+ 62%). That higher incidence of germ cell tumors in Hispanic children is in interesting contrast to a finding that we researchers had reported earlier, of a 60% lower incidence for testicular cancer among Hispanic adult men living in southern Florida as compared to non-Hispanic white men in that part of the state (10) . In this study the incidence of osteosarcoma was about 30% higher among the Hispanic children than among the non-white Hispanic children in the two states. However, most of that difference was accounted for by an incidence rate among the Florida Hispanic children that was nearly twice that of both Hispanics and non-Hispanic whites in California and three times that of nonHispanic whites in Florida. A similar pattern was found for Ewing's sarcoma. The higher incidence rates for non-Hodgkin's lymphoma, CNS tumors, sympathetic nervous system tumors, and malignant bone tumors were responsible for the overall higher cancer incidence among Hispanic children in Florida compared to their counterparts in California.
Hispanic children in California had a markedly higher incidence rate for one of the less common pediatric tumors, hepatoblastoma, compared to Florida Hispanics. Risk factors for hepatoblastoma may include genetic and prenatal exposures such as parental occupational exposures associated with manufacturing and the petrochemical industry (29) . Certain areas of northern Mexico and southern California are more industrialized than is southern Florida, where most of that state's Hispanics reside. Because the cancer registries do not have parental data, such as occupation and family history, further study into the reasons for the interstate difference in hepatoblastoma incidence in terms of genetic or prenatal factors cannot be made using this study's database.
Perhaps the main potential source of error in this study is the categorization of certain children with cancer as "Hispanic." Certainly, the term "Hispanic," as applied to the population of the United States, encompasses a heterogeneous population in terms of genetics, as well as birth nation ("Hispanic" includes both persons born in the United States and immigrants from various nations), assimilation, socioeconomics, and physical environment (30, 31) . Indeed, when controlling for some of these factors (such as socioeconomic status), the magnitude of ethnicity as a risk factor may be markedly reduced (32, 33) . This suggests that ethnicity may serve as a potential confounder for other factors, including the ones listed above. Indeed, it has been suggested that most cancer risk among immigrant populations and their offspring is environmental in etiology (34) . Also, ethnic classification is prone to possible misclassification, even with the use of additional measurements such as Spanish surname (35) (36) (37) . The potential for misclassification is particularly problematic for children, where either self-reported ethnicity and/or surname may not accurately reflect the true ethnicity of both parents. Different data sets, including cancer registries, may use different definitions of ethnicity. For that reason, in our study of California and Florida children we recoded Hispanic ethnicity using a common categorical definition.
This study has several other potential limitations. Pediatric cancer is a relatively rare event and is not distributed normally. Also, case-finding, although excellent in both cancer registries in this report, is never 100% complete and accurate, particularly when applied to undocumented or highly mobile subpopulations such as seasonal agricultural workers. For these reasons, although this data set is considered to be population-based, 95% confidence intervals have been constructed around the reported point estimates in order to reflect possible sample variation. Finally, the Hispanic population denominators may undercount the actual population in terms of undocumented residents. (The National Center for Health Statistics uses complex statistical methodologies to estimate the number of undocumented residents. Estimates of undocumented Hispanic residents range up to 2 000 000 in California (20% of California Hispanics) and more than 300 000 in Florida (12% of Florida Hispanics). However, the precision of these estimates is unknown.) Nevertheless, we believe that given the relative rarity of pediatric cancer and the use of 11 years of data, any undercounts would not substantively affect the conclusions presented here.
The Hispanic children in California and Florida represent nearly one-third of Hispanic children in the United States. Further, they encompass the full range of national origin, generation of residence, urban versus rural residence, socioeconomic status, and educational status seen among His-panics in the United States as a whole. The large sample size used in this study would appear to accurately describe the incidence of pediatric cancer among Hispanic children in the United States who were less than 15 years of age. Overall, from these results, these Hispanic children appear to have the same overall cancer incidence as non-Hispanic white children. However, some important differences in incidence for certain tumor groups were identified and described earlier in this article. One of the purposes of descriptive epidemiological studies such as this one is to identify associations from which hypotheses may be formed about potential exposuredisease relationships. The interstate differences in cancer incidence noted among Hispanic children from California and Florida for non-Hodgkin's lymphoma, CNS tumors, sympathetic nervous system tumors, and malignant bone tumors are examples of such associations. These findings may lead to etiologic hypotheses that could be tested by future analytic epidemiological studies.
Hispanic ethnicity may be a confounder for other risk factors such as familial, socioeconomic, environmental, and parent-occupational exposures. In addition, the Hispanic population in the United States is heterogeneous and dynamic in terms of national origin and ongoing immigration and assimilation. Therefore, we conclude that future studies of childhood cancer in Hispanic populations of the United States should directly explore these potential risk factors, and additionally include the application of newer molecular and genetic epidemiological methods such as identification of biomarkers for carcinogenic exposures, inherited genes for cancer susceptibility, and biomarkers of early exposure effects.
